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In this paper a short proof is given of the existence of a cyclic, q-,ary code with rate R, for any 
rrtional number R, 0 Q R c 1, 
coding theorists ometimes need the fact (e.g. in [l]) that the rates of cyclic codes 
a~ dense in the interval [0, 1). A natural question that arises is: Given a rational R, 
0s R s 1, does there exist a cyclic, q-ary (PI, k) code, with R = k/n. The answer ‘S 
afikmative as we shall now show. 
Let K, be defineLl by 
K, := {k/n: there exists a q-ary, cyclic (n, k) code). 
Ltnuna 1. The set l& has the following properties 
(1) OE&, lqq, 
(2) l/n E & for any intepet n 2 1, 
(3) WnEK, =+ (n-k)tnEK,, 
(4) k/nEK + k/mnE& for any integer m 21. 
hwd. Property (1) is obvious. The existence of a 4 -ary, cyclic (n, k ) code is 
equivalent to the existence of a q-ary polynomial g (X ) of degree n - k, dividing 
x” - 1. So properties (2), (3), and (4) follow from the following observations: 
(a) (x - I>1 (xn - I), 
(b) &)1(x” - 1) + (x” - l)/g(.x)I(x” - I), 
(c) g(x))(x” - 1) * gWl(x”” - 1). 
Theorem 2. Kq = (0 S r S 1 : r raticnal}. 
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